Samples of bacterial deoxyribonucleic acid from bacteria having guanine plus cytosine (GC) contents in the range of 27 to 72 moles per cent GC were analyzed by optical melting (Tm) and equilibrium buoyant density methods. The relation between these properties is shown to be linear. The relative value of 1.99 moles per cent GC per degree C change in Tm is calculated, and a reference method for the calculation of GC contents relative to a standard is derived.
Samples of bacterial deoxyribonucleic acid from bacteria having guanine plus cytosine (GC) contents in the range of 27 to 72 moles per cent GC were analyzed by optical melting (Tm) and equilibrium buoyant density methods. The relation between these properties is shown to be linear. The relative value of 1.99 moles per cent GC per degree C change in Tm is calculated, and a reference method for the calculation of GC contents relative to a standard is derived.
Considerable use of the knowledge of the mean guanine plus cytosine (GC) content of the deoxyribonucleic acid (DNA) of bacteria has been made for taxonomic purposes (8) . The two methods most frequently employed for this determination have been the estimation of the midpoint (Tm) of the optical melting curve (11) and the reference method for CsCl buoyant density equilibrium (14) . Both methods were calibrated against reported values of GC content gleaned from the literature, with the uncertainty attendant on the identities and equivalence of the biological materials. Gasser and Mandel (4) verified the linearity of the relation between the chromatographic analyses and the CsCl buoyant densities from a. series of 45 pairwise analyses. A series of 12 samples in the range of 58 to 65% GC were analyzed for Tm and by paper chromatographic resolution of the hydrolyzed bases (2) ; although a general agreement of these data with the formula of Marmur and Doty (11) of growth. Growth conditions and media were suited to the particular organism. The isolation procedure was modified from that of Marmur (10) . In this modification the cell lysate was immediately deproteinized with phenol saturated with saline ethylenediaminetetraacetate (EDTA) (0.15 M NaCl, 0.1 M Na2EDTA, pH 8.0). After treatment with ribonuclease, Pronase which had been previously incubated in SSC (0.15 M NaCl plus 0.015 M sodium citrate) at 37 C for 60 min was added to a final concentration of 100 Ag/ml, and the mixture was incubated for 30 min at 37 C. The mixture was then chilled and extracted with phenol as above. These treatments were performed in addition to the manipulations of the original purification procedure (10 Table 1 and Fig. 1 ) assumed to be 1.7100 g/cm3 (14) .
Statistical treatment of data. Data were analyzed by using routine programs for regression and correlation analyses with the aid of an IBM 7094 computer.
The consistent fit analysis (6) determinations of the Tm in SSC/10 were made on the same samples. These data are recorded in Table 1 and plotted in Fig. 1 Table 1 ) and to least squares fit (--), 95% confidence band (-), consistent linear fit (-) of these data. The right ordinate refers to the data of SSC/10; this agrees best with the value of Schildkraut and Lifson (13) . Within the limits of our measurements and under these conditions, we do not observe any obvious monotonic relation between the slope of the Tm and the logarithm of ionic strength and base compositions of the samples. Such a relation has been reported (12) , but other data do not confirm this relation in the region where the individual slopes are constant (3, 5, 7) , as is the case in this study.
The DNA of B. subtilis phage 2C is representative of a group of bacteriophages in which the Tm and buoyant densities are in gross disagreement with each other because of the replacement of thymine by hydroxymethyluracil. A density of 1.742 g/cm3 and a Tm of 77.7 C in SSC were found for this DNA. Coliphage N4 DNA has been thoroughly characterized (16) and is a very (14) .
bTaken from (14) , a DNA of unknown base composition with a Tm 4.1 C higher than that found for the E. coli DNA would be estimated to contain 59.2 moles per cent GC and is predicted to have a buoyant density of 1.718 g/cm3 from equation 2. The standard deviation of the determination then is the root mean square of the standard deviations of Tm for the sample and the standard. As a prudent practice, we recommended that individual laboratories establish their own standards of DNA (for Tm and Pcscl) relative to E. coli K-12 DNA, rather than use equations 4a or 4b at face value. Minor differences in techniques and in chemical supplies used in different laboratories and in a given laboratory over a period of time may result in differences in reported Tm values.
Inasmuch as the major use of determinations of mean GC contents is as an exclusionary criterion in taxonomic studies, the matching of Tm or Pcscl values should be sufficient, provided there is nothing unusual about the sample or samples being studied. The significant departure of a pair of values for Tm and Pcscl from the consistent linear fit given here should serve as a warning that the analyses may be poor, or the sample degraded, contaminated with extraneous matter, or may contain unusual bases or sugar moieties. The latter circumstances have not been encountered thus far in bacterial DNA samples.
